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] Pointer states: preferred set of states of an open quantum system
that are singled out by the persistent monitoring by the environment.
They entangle the least with the environment, and are least perturbed

by decoherence

 They can be found via the predictability sieve criterion, that searches
for states that minimize entropy production under unconditional open

evolution
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Eg: For under-damped harmonic oscillator, coherent states |\II> - |oz)



O Conditional evolution: in reality, we learn about the state of a system
by probing its environment.

U This leads to an evolution of the system conditioned on the
measurement records on the environment == Quantum Trajectories

In this work we study various measures of classicality of systems

subject to decoherence, undergoing conditional evolution

U Example: underdamped harmonic oscillator (cavity mode)
undergoing continuous quantum measurement (Wiener process)
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Gaussian Wigner function: W(z,p) = o~ (t)[z—zo(8)]* —B(t)[p—po(t)]*+5(t)



U Predictability sieve U Purification time
selects states that produce least entropy selects states that are the easiest to find out
‘ from the imprint they leave on the environment
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U Purity loss time selects states for which it takes the longest H { stat
to lose a set fraction of their initial purity == CONErent states




Conclusions:

0 We studied different classicality criteria for open quantum systems
undergoing continuous quantum measurement

0 When pointer states (as selected by the predictability sieve
unconditional criterion) are well defined, all four conditional criteria
agree that indeed pointer states are the most classical states

0 Two examples:
« underdamped harmonic oscillator == Coherent states are pointers

o free particle undergoing QBM mm) Gaussian states are pointers
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